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RISK ASSESSMENT 
Mechanical engineering risks are mostly identified as 

technical and schedule risks.  They are shown in Table 4. 
Table 4: Risk assessment for the NESSI mechanical design. 

 

CONCLUSIONS 
NESSI: the New Mexico Tech Extrasolar Spectroscopic 

Survey Instrument is designed to accomplish scientific missions 
from the ground what has only be accomplished prior to 2009 

using space-based platforms.  It is characterized by its 
modularity, compactness, stability of alignment and low cost.  
A suitable opto-mechanical design was carried out to guarantee 
proper optical performance with no damage for the lenses.  An 
appropriate AIV plan is devised to help deliver the instrument 
on time and within an available tight budget.  NESSI is 
scheduled to be on the MRO 2.4-meter Telescope by mid 2012.  
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Risk Mitigation Strategy Impact 

Lack of detailed 
technical information 
on the performance 

of the 2.4m Tel. 

Site visits and engineering 
time for proper assessment.  
Assessment before start of 

construction. 

Medium 

Lack of systems 
engineering 

Built-in expertise within team 
members. 

Low 

Optics fabrication 
does not meet spec 

Proper measurement by 
Vendor.  Rework on spacers 

for each grouping cell. 

Low 

Structural support 
flexure greater than 

modeled 

Pre-tests with dummy mass 
(static and dynamic) with 

subsequent stiffening. 

Medium 

De-rotator flexure 
and wobbling greater 

than modeled 

Improvement of design and 
FEA. 

High 

Envelope and weight 
restrictions don’t 

match needs (trucks, 
cranes, doors, 

elevators) 

Rigorous flow-down of 
requirement with appropriate 

check before hand. 
Low 

Mechanical 
interfaces with 

spectrograph not 
properly defined 

Interface control documents 
for structural support to 

spectrograph mount flange, 
optics cells to cold plate and 
array support to cold plate. 

High 

High fabrication cost 

In-house fabrication for non-
critical parts (NMT machine 
shop).  Extensive discussion 

with Vendors for clear 
understanding of design and 

fabrication requirements.  Get 
quotes in advance.  Outsource 

where cost effective. 

High 

General problems 
during integration 

Systems engineering and 
extensive lab testing. 

High 

Misalignment and/or 
not enough provision 

for alignment 

Built-to-print methodology 
and modular design.  Backup 
plan for alignment procedure. 

Medium 




